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REMARKS 

Claims 1-8 were presented for examination and remain pending upon entry of the 
instant amendment. Claims 1, 5, and 6 are independent. Claims 4 and 8 contain 
allowable subject matter. 

Claims 1-3 and 5-7 were rejected under 35 U.S.C. §102(b) over U.S. Patent No. 
5,932,935 to Clifton et al. (Clifton). Applicants respectfully traverse these rejections. 

For purposes of clarity, independent claim 1 has been amended to recite a "a 
normal field excitation supply unit" and "a standby field excitation supply unit" (emphasis 
added). 

Clifton discloses an uninterruptable power supply system 970. System 970 
receives primary power at IN (typically from a power company). System 970 directly or 
indirectly monitors for disruptions of the primary power. If short-term emergency power 
is required, the kinetic energy stored in flywheel storage unit 972 is used. If long-term 
emergency power is required, transfer switch 986 transfers the supply lines to standby 
power source 988, such as a standby diesel generator. Thus, Clifton discloses a 
primary power source (i.e., power from a power company) and a standby power source 
(i.e., power from a standby diesel generator). 

The Advisory Action dated August 3, 2006 asserts that the addition of the term 
"excitation" describes all energized electrical materials and that it is commonly known 
that "passing electricity" is excitation . 

Applicants respectfully submit that in the field of synchronous motors, as claimed 
by the present application, the claimed "field excitation supply units" are devices known 
to those skilled in the art. 
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As evidence of this assertion, Applicants submit herewith the Standard 
Definitions for Excitation Systems for Synchronous Machines provided by the Institute of 
Electrical and Electronic Engineers (IEEE). 



As seen on page 3, it is recognized that excitation systems, in the field of 
synchronous motors, is the equipment providing field current for a synchronous 
machine. 



The present application discloses that: 

"Normal field supply unit 40 and normal field supply unit 60 are connected 
in circuit with synchronous motors 30 and 50, respectively, and with power 
supply 24. Thus, normal field supply unit 40 includes an input switch 42 
mechanism, a normal field supply 44, a current sensor 45, and an output 
switch mechanism 46. When both input switch 42 mechanism and output 
switch mechanism 46 are closed, a field excitation voltage is applied to 
field winding system 36 of synchronous motor 30. Normal field supply unit 
60 includes an input switch 62 mechanism, a normal field supply 64, a 
current sensor 65, and an output switch mechanism 66. When both input 
switch 62 mechanism and output switch mechanism 66 are closed, a field 
excitation voltage is applied to field winding system 56 of synchronous 
motor 50." See paragraph [001 1] 

Thus, Applicants submit that the "field excitation supply unit" relates to the device 
for creating the magnetic flux in the rotor of the machine, by connecting an electrical 
source to the field windings, which are arranged around the periphery of the rotating 
rotor. These windings form the "field system", which differentiates synchronous motors 
that run at a precise speed (in synchronism with the supply frequency) from induction 
motors that forms its field through the magnetising current supplied through the stator 
windings. 



Applicants respectfully submit that primary power source (typically from a power 
company) and the standby power source 988 (standby diesel generator) of Clifton can 
simply not be considered to disclose or suggest the "field excitation supply units" of 
claim 1. Thus, Clifton simply does not disclose or suggest the "normal" and "standby" 
field excitation supply units of claim 1 . 
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Further, the Office Action asserts that Clifton's transfer switch 986 reads on the 
"control unit" of claim 1 . However, transfer switch 986 merely transfers between power 
sources , which does not disclose or suggest transferring between normal and standby 
field excitation supply units as claimed. Again, the power sources (e.g., power 
company or generator) are not field excitation supply units as claimed. 

Accordingly, independent claim 1 is in condition for allowance. Claims 2-4 are 
also believed to be in condition for allowance for at least the reason that they depend 
from claim 1. Reconsideration and withdrawal of the rejection to claims 1-4 are 
respectfully requested. 

Independent claim 5. similar to claim 1 above, has been clarified to recite "a 
normal field excitation supply unit" and "a standby field excitation supply unit". 

Again, Clifton discloses a primary power source (i.e., power from a power 
company) and a standby power source (i.e., power from a standby diesel generator). 
However, Clifton simply does not disclose or suggest the "normal" and "standby" field 
excitation supply units of clarified claim 5. 

Accordingly, independent claim 5 is in condition for allowance. Reconsideration 
and withdrawal of the rejection to claim 5 are respectfully requested. 

Independent claim 6 is directed to a method that has been clarified to recited the 
steps of "normally connecting said normal field excitation supply unit in circuit with a 
field winding system of said synchronous motor", "detecting a failure of said normal field 
excitation supply unit", and "automatically changing over said field winding system from 
said field normal excitation supply unit to a standby field excitation supply unit". 
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In contrast, Clifton merely automatically transfers between alternate power 
sources. However, Clifton simply does not disclose or suggest the "normal" and 
"standby" field excitation supply units of clarified claim 6. 

Accordingly, independent claim 6, as well as claims 7 and 8 that depend 
therefrom, are in condition for allowance. Reconsideration and withdrawal of the 
rejection to claims 6-8 are respectfully requested. 

In view of the above, it is respectfully submitted that the present application is in 
condition for allowance. Such action is solicited. 

If for any reason the Examiner feels that consultation with Applicants' attorney 
would be helpful in the advancement of the prosecution, the Examiner is invited to call 
the telephone number below. 



December , 2007 




Paul D. Greeley 

Registration No. 31,019 

Attorney for Applicant(s) 

Ohiandt, Greeley, Ruggiero & Perle, L.L.P. 

One Landmark Square, 10^^ floor 

Stamford, CT 06901-2682 

Tel: (203) 327-4500 

Fax: (203) 327-6401 
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automaUc control: In excitation control system usage, automatic control refei. to mamtammg synchronous mach^^^ 
teminal voltage without operator action, over the operating range of the synchronous machme w.thm ,ts capab.l t.es^ 
Ze- Voltage regulation under automatic control may be modified by the acUon of reacUve or acfve load 
compensator or by var control elements; or may be constrained by the action of various l.miters included m the 
excitation system. 

band of regulated voltage: The band or zone, expressed in percent of the rated value of the regulated voltage within 
wWch theTxcitation systL will hold the regulated voltage of an electric machine during steady or gradually changing 
conditions over a specified range of load. 

brushless exciter: An alternator-rectifier exciter employing rotating rectifiers with a direct connection to the 
synchronous machine field tiius eliminating the need for field brushes, see Rg 7. 

ceiling current: The maximum direct current which the excitation system is able to supply from its terminals for a 

specified time. 

ceiling voltage: The maximum direct voltage which the excitation system is able to supply from its terminals under 
S^fined conditions. Notes: (1) The no-load ceiling voltage is determined with the excitation system «"PP y'ng 
ciment (2) The ceiling voltage under load is determined with the excitation system supplying ce.hng current. (3) For 
excitaln ystem whose supply depends on the synchronous machine voltage and (if appl cable) current, the nature of 
Tower sys e^^^^^^ spLific design parameters of the excitation system and the synchronous machm 

nrenS the excitation system output. For such systems. ti.e ceiling voltage is ^^trtl^l'S^rrcSg 
voltage drop and (if applicable) current increase. (4) For excitation systems employing a rotating exciter, the ceiling 
voltage is determined at rated speed. 

comDOund source-rectifier exciter: An exciter whose energy is derived from die currents and potentials of the ac 
Sals of Asynchronous machine and converted to direct current by rectifiers. The exciter "J- ^^^^^^^^ 
iTsformers (current and potential), reactors, and rectifiers which may be either nonconti-olled or con^^^^ 

gate circuitry. It is exclusive of input conttol elements. 

continuously acting regulator: A regulator that initiates a corrective action for a sustained infinitesimal change in the 

controlled variable. 

current compensator: An element of the excitation system fliat acts to compensate for synchronous machine load 
cu^ent eS Notes- (1) Examples are reactive current compensator and active current compensator. A reactive 
c™ cfmpensaror s a compensator that acts to modify ttie regulated voltage in accordance with reacUve current. An 
arrcTrXompensator is a compensator that acts to modify tiie regulated voltage m accordance with active 
u^nt^S sSrically. terms such as equalizing reactor and cross currem compensator have been "-d to describe ti^^ 
function 0 a reactive compensator. These terms are deprecated. (3) Reactive compensators are generally applied with 
sSronous machine voltage regulators to obtain reactive current sharing among synchronous machines operating in 
Trai rSy function in the foUowing two ways: (a) Reactive droop compensation is die more common metiiod. U 
S ^ a droop in synchronous machine terminal voltage proportional to reactive current and equivalent o hat which 
wmiW be pZc^^ the insertion of a .factor between the synchronous machine terminals and the paralleling point 
TbTSe differential compensation is used where droop in synchronous machine voltage ,s not wanted. It is 
obtaUied by a series differential connection of the various synchronous machine, current transformer secondaries, and 
S^e compensators. The difference current for any synchronous machine from the common series current create a 
cXensatS voltage in the input to the particular synchronous machine voltage regulator which acts to modify the 
Srnois'rachfne excitation to reduce to minimum (zero) its differential inactive current. 4) Line drop 
SinsatorsT^ify synchronous machine terminal voltage by regulator action to compensate for die impedance 
Tp fZ °h rSe t'e^minals to a fixed point in die external circuit. Action is accomplished by insertion within the 
gTl^rinput circuit, a voltage equivalent to die impedance drop. The voltage drops of *-e«^^ reactance 
portions of die impedance are obtained, respectively, by an active compensator and a reactive compensator, 
dc generator-commutator exciter: An exciter whose energy is derived from a dc generator. The exciter includes a dc 
tnerat ™Ss commutator and brushes. It is exclusive of input control elements. The exciter may be driven by a 
motor, prime mover, or by the shaft of tiie synchronous machine. 
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EXCITATION SYSTEMS FOR SYNCHRONOUS MACHINES 

^ . Th. removal of the excitation of a synchronous machine, main exciter, or pilot exciter Note. De- 

baclc control of controlled rectifiers, or a combination of these. 

decay of field current of the machine. 

. . ThP elements in a compound source-rectifier excitation system which 

phase relationship required by the excitation system. 

. «nt.„H«l transformer- The element or elements in a compound source-rectifier excitation system 

Srj5is Bft. »du>d»Lystcm «a masnitud. level ,.,ul,=d by Ihe «c.«^ 
. I „eiu.f.nsy».en,:Theec,uipme«p»vidi„gficldcu,„n,to,..,nch™nousm«hi„e.inoWI„g.U power, regulafng. 
1 control, and protective elements. 

exclUHon s,.«n. du., cycle: An i™" .^^^if^d:;:" 

. . Ti.» ,at^ nf inrrea-se of the excitation system output voltage determined from 

excitation system nominal response: The --^te °f mjea^^^^^^ me exc y y ^^.^^^.^^^ ^^^^^^^^ 

the excitation system voltage response '^'"''^".^.^^^^^^^^^ the firet half-second interval (unless 

would develop the same voitage-hme area ^ obtam^^^^ ^^^^^^^ 3,^, 

a different time interval is specified). Refer to Fig • '^•^1" g^,^ ^^Itege of the synchronous machine, 

determined with the excitation system voltage ^^tled rv^tr^ucL^^^^^^^ voltage error step. (2) 

after which the excitation system ceihng J^f j^^^^P^f^/^^^^^^ with a resistance equal 

The excitation system nominal response shall be drop effects and current and 

to the field resistance under rated load ^^'7.^-^^^^^^^^^^^^ depends on the synchronous 

voltage wavefonns are reason^^^^^ parameters 
machine voltage and (if apphcable) cuirent. the nature 01 1 t- .h/ excitation system output. For such systems, the 
of the excitation system and the ^^^^^^^^^ drop ai,d (if applicable) 

response shall be determined at rated speed. 
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NOMINAL RESPONSE 



(ao)(oel 



WHERE 

oe = 0.5 SECONDS 
ao = SYNCHRONOUS MACHINE 
RATED FIELD VOLTAGE 



SECONDS 

Figure 1— Excitation System Nominal Response 
excitation system output terminals: Tlie place of output from the equipment comprising the excitation system. These 
terminals may be identical with the field winding terminals. 

excitation system rated current: The direct current at the excitation system output terminals which the excitation 
system can supply under defined conditions of its operation. This current is at least that value required by the 
synchronous machine under the most demanding continuous operating conditions (generally resulting from 
synchronous machine voltage frequency variations and power factor variations). 

excitation system rated voltage: The direct voltage at the excitation system output terminals which the excitation 
system can provide when delivering excitation system rated current under rated continuous load conditions of the 
synchronous machine with its field winding at (1) 75 °C for field windings designed to operate at rating with a 
temperature rise of 60 °C or less; or (2) 100 "C for field windings designed to operate at rating witii a temperature rise 
greater than 60 °C. 

excitation system stabilizer: An element or group of elements that modify the forward signal by either series or 
feedback compensation to improve the dynamic performance of the excitation control system, 
excitation system voltage response time: The time in seconds for die excitation voltage to attain 95% of the 
difference between ceiling voltage and rated load field voltage under specific conditions. 

excitation system voltage time response: The excitation system output voltage expressed as a function of time, under 
specified conditions. Note: A similar definition can be applied to the excitation system major components, the exciter 
and regulator, separately. 

exciter: The equipment providing the field current for the excitation of a synchronous machine, 
field discharge circuit breaker: A circuit breaker having main contacts for energizing and deenergizing the field of a 
synchronous machine or rotating exciter and having discharge contacts for short-circuiting the field through the 
discharge resistor prior to Uie opening of the circuit breaker main contacts. The discharge contacts also disconnect the 
field from the discharge resistor following tiie closing of the main contacts. Notes: (1) When used in the main field of 
a synchronous machine the circuit breaker is designated as a main field discharge circuit breaker. (2) When used in the 
field circuit of a rotating exciter of the main machine, ttie circuit breaker is designated as an exciter field discharge 
circuit breaker. 
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' field forcing: A control function that rapidly drives the field current of a synchronous machine in the positive or in the 

negative direction. 

field winding: A winding on either the stationary or the rotating part of a synchronous machine whose sole purpose is 
the production of the main electromagnetic field of the machine. 

field winding terminals: The place of input to the field winding of tiie synchronous machine. If there are brushes and 
sliprings these are considered to be part of the field winding. 

high initial response: An excitation system capable of attaining 95% of tfie difference between ceiling voltage and 
rated-load field voltage in 0.1 s or less under specified conditions. 

laree signal performance: Response of an excitation control system, excitation system, or elements of an excitation 
system to signals which are large enough tiiat nonlinearities must be included in the analysis of the response to obtam 
realistic results. 

limiter: An element of the excitation system which acts to limit a variable by modifying or replacing the functions 
of die primary detector element when predetermined conditions have been reached. Notes: Examples: (1) An under 
excitation limiter prevents tiie voltage regulator from lowering the excitation of the synchronous machme below a 
prescribed level. (2) An over excitation limiter prevents die voltage regulator from raising the exc.tat.on of the 
synchronous machine above a level which would cause a thermal overload in die machine field; refer to ANS 
C50 13-1977 [2] ' (3) A volts per hertz limiter acts, through the voltage regulator to correct for a machme termmal 
voltage to frequency ratio that is considered abnormal. (4) Oflier types of limiters may be used to control various 
quantities.'such as, rotor angle, excitation output, etcetera. 

manual control: In excitation control system usage, manual control refers to maintaining synchronous machine 
terminal voltage by operator action. Note: Manual conh-ol means may include an exciter field rheostat, controlled 
rectifiers, or a dc regulator controlling either exciter field current or exciter output voltage, or other means tiiat do not 
include regulation of synchronous machine terminal voltage. 
* ..) no-load field current: The direct current in the field winding of synchronous machine required to produce rated 

voltage at no-load and rated speed. 

> no-load field voltage: The voltage required across the terminals of the field winding of the synchronous machine 

.1 under conditions of no-load, rated speed, and -rated terminal voltage, and with the field winding at 25 C. 

) noncontinuously acting regulator: A regulator that requires a sustained finite change in the controlled variable to 

:'■ initiate corrective action. 

\ pilot exciter: The equipment providing the field current for the excitation of another exciter. 

potential source-rectifier exciter: An exciter whose energy is derived from a stationary ac potential source and 
converted to direct current by rectifiers. The exciter includes the power potential transformers and power rectifiers 
which may be either noncontroUed or controlled, including gate circuitry. It is exclusive of input control elements. The 
source of ac power may come from the machine terminals or from a station auxiliary bus or a separate winding within 
the synchronous machine. 

power system stabilizer: An element or group of elements that provide an additional input to the regulator to improve 
power system performance. Note: A number of different quantities may be used as input to the power system stabilizer, 
such as, shaft speed, frequency, synchronous machine electrical power, etcetera. 

rated field current: The direct current in die field winding of die synchronous machine when operating at rated 
voltage, current, power factor, and speed. 

rated field voltage: The voltage required across die terminals of the field winding of the synchronous machine under 
rated continuous load conditions of the synchronous machine with its field winding at (1) 7 for field 
designed to operate at rating witfi a temperature rise of__60 °C or less; or (2) 100 "C for field windings designed to 
operate at rating widi a temperature rise greater than 60 °C. 

( ) brackets correspond to those of the references in Section 3. of this standa«l; when preceded by B. they correspond to the bibliography 

— in Section 5 of this standard. 
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^ rotating amplifier: An electric machine in which a small energy change in the field is amplified to a large energy 

change at the armature terminals. 

small signal performance: The response of an excitation control system, excitation system, or elements of an 
excitation system to signals which are small enough that nonlinearities can be disregarded m the analysis of the 
response, and operation can be considered to be linear. 

synchronous machine regulator: A regulator that couples the output variables of the synchronous machine to the 
■Input of the exciter through feedback and forward controlling elements for the purpose of regulating the synchronous 
Inachine output variables. 

Lltage regulating adjuster: A device associated with a synchronous machine voltage regulator by which adjustment 
if the synchronous machine terminal voltage can be made. 

iVoltaee regulator: A synchronous machine regulator that functions to maintain the terminal voltage of a synchronous 
'machine at a predetermined value, or to vary it according to a predetermined plan. Note: Historical term, mcluded for 
reference only. The preferred term is synchronous machine regulator. 

3. References 

[1] ANSI C50.10-1977, American National Standard General Requirements for Synchronous Machines.^ 

[2] ANSI C50.13-1977. American National Standard Requirements for Combustion Gas Turbine Driven Cylindrical 
Rotor Synchronous Generators. 

[3] ANSI/IEEE Std 100-1984, IEEE Standard Dictionary of Hectrical and Electronics Terms. 

( ) [4] ANSI/IEEE Std 421A-1978, IEEE Guide for Identification. Testing, and Evaluation of tiie Dynamic Performance 

of Excitation Conti-ol Systems.* 

[5] ANSI/IEEE Std 421B-1979 (R 1984). IEEE Standard for High-Potential-Test Requirements for Excitation 
Systems for Synchronous Machines. 

4. Typical Elements and Components of Excitation Control Systems 

The following figures are included only to aid in tfie understanding of die excitation control system. 

Figure 2 is a generalized block diagram identifying excitation system control and protective elements. The symbols 
used in Fig 2 are taken directiy from [Bl] and are defined in Table 1. 

Table 2 shows the correlation between the diagrams of this standard and the excitation model types used in pi]. Table 
2 also shows a further breakdown of the tiiree basic exciter types as well as the source of exciter power. 

Figures 3 through 14 (except for Fig 6) show typical configurations of the principal excitation systems currenUy being 
supplied. These single line diagrams identify the source of tiie excitation power witii control circuits shown for clarity 
and general understanding. 

Figure 15 represents tiie typical three phase rectifier bridge circuits that may be used in excitation control systems. The 
rectifier bridge circuit is shown in Figs 4 and 7 through 14 as a lone rectifier in a block. These rectifiers are tiie main 
source of the field current for an exciter or generator main field. 

"--^ as ANSI/IEEE Std 421 .2 and ANSI/IEEE Std 421.3. rcspcclivcly. 

Copyright © 1986 IEEE All Rights Reserved 



CopyrigM Tho InsUhito tA Electrical and EladioNcs Englnoer*. Inc. 
Pmvldad by IHS under llconsawAhlEEE . _ . .... 



Sou io:QE CANADA. 015714SO 



EXCITATION SYSTEMS FOR SYNCHRONOUS MACHINES 



IEEE Std 421.1-1986 



(1 



The potential source and compound source systems have power PT's and power CT's. These transformers supply 
power to the rectifier bridge circuits; they should not be confused with the instrument transformers supplying 
intelligence to the automatic control circuit. 

Table 1 - Nomenclature for Fig 2 



]^^^ — Exciter output voltage (generator field 
voltage) 

— Exciter output current (generator field 
current) 

— Signal proportional to exciter field current 

— Limiters and protective elements feedback 

— Regulator output 

— Power system stabilizer output 

— Power system stabilizer inputs (shaft 
speed, frequency, synchronous machine 
electric power, and others) 

y^^ _ Generator terminal voltage and current, 
respectively 

/ — Generator terminal frequency 

^REF "* Voltage regulator reference voltage 



POWER 
SVSTEM 
STABIUZER 



CONTROL ELEMENTS FOR SENSING. 
LOAD COMPENSATION. SIGNAL MIXING. 
STABILIZING AND AMPLIFYING 



LIMrnNG AND 

PROTECTIVE 

ELEMENTS 



orV,E 



1 1 ALARM 
J J CONTACTS 



NOTE: See Table 1 for nomenclature. ^nt 

Figure 2— Automatic Control Elements 
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*See[Bl). 



Table 2-Excitation System Characteristics 



Exciter 
Category 


Type of 
Exciter 


Exciter 
Power Source 


Figure 


High Initial 
Response 


Computer 
Model 
Type* 


do 


dc generator commutator 
exciter 


motor-generator set or 
synchronous machine shaft 


3 5 

4 

6 


no 
no 
no 


del 
dc2 
dc3 


ac 


alternator-stationary 
noncontrolled rectifier 


synchronous macnine snaii 


g 


no 


ac3 




alternator-rotating 
noncontrolled rectifier 
(brushless) 


synchronous machine shaft 


7 


no 
yes 


acl 
ac2 




alternator-stationary 
controlled rectifier 


synchronous machine shaft 


9 


yes 


ac4 


St 


potential source controlled 
rectifier 


synchronous machine voltage or 
auxiliary bus voltage 


10 
14 


yes 
yes 


stl 
st3 




compound source 
noncontrolled rectifier 


synchronous machine voltage and 
current 


11 


no 


st2 




compound source controlled 
rectifier 


synchronous machine voltage and 
current 


12. 13 


yes 


st3 
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ADJUSTER 



-STATION AUXILIARY POWER 



Figure 3-DC Generator-Commutator Exciter with Rotating Amplifier 
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TRANSFER 
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(MANUAL CONTROL) 



AUTOMATIC 
CONTROL 



CT 



PTS 



AC VOLTAGE 
ADJUSTER 



STATION AUXILIARY POWER 

Figure 4— DC Generator-Commutator Exciter with Static Amplifier 
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Flaure 5-DC Generator-Commutator Exciter witli Continuously Acting Regulator Employing Static 
^ Amplifiers 
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PILOT 
EXCITER 



FORCING 
DOWN 



FORCING 
UP 







FIXED 
RESISTOR 



QL 



QR 



.EXCITER H 

(mot)field I 

V/>^RHEOSTATl 
] (MANUAL I 
I CONTROL) I 

I — ^ I 

NLi. NRi^ I 

V ^^--4- 



MAIN 
EXCITER 



. DENOTES 
GANGED 
CONTACTS 



AUTOMATIC 
CONTROL 



CT 



PTS 



— 



AC VOLTAGE 
ADJUSTER 



NOTES: (1)' NR — Close for smaU error 
QL, QR — Close for large error 

Fiaure 6- DC Generator-Commutator Exciter Separately Excited with Noncontinuously Acting 
^ Rheostatic Regulator 
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Figure 7- Alternator-Rectifier Exciter Employing Rotating Noncontrolled Rectifiers (Brushless) 
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Figure 8-Alternator-Rectifler Exciter Employing Stationary Noncontrolled Rectifiers 
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Figure 9-Alternator-Rectifier Exciter Employing Controlled Rectifiers 



11 

Copyright © 1986 IEEE All Rights Reserved 



CopyrigM Th* InslJUrtB o» EtecWcal and Etectfontes Englneera. Inc. 5,,^ j^.q^ CANADA. 01 57 1450 

PiovMed by tHS under DcensewUh IEEE _ Nntlor Ra8Ble.2Q06/4/10 ia:2:t6QMT 



IEEE Std 421.1-1986 



IEEE STANDARD DEFINITIONS FOR 



n 



— — • • — 

STABT-UP 
POWER 



DC VOLTAGE 
ADJUSTER 



MANUAL 




GATE 


CONTROL 




CONTROL 




SYN^ 

Imach; 



POWER 
FT 



REGUUVTOR 
TRANSFER 



PTS 



AUTOMATIC 
CONTROL 



AC VOLTAGE 
ADJUSTER 

Figure 10-Potentlal Source-Rectifier Exciter Employing Controlled Rectifiers 
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Figure 11 - Potential Source-Rectifier Exciter Employing Controlled Rectifiers 
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Figure 12-.Compound Source-Rectifier Exciter Employing Noncontrolled Rectifiers 
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FlBUre 13-Coinpound Source-Recllfier Exciter Employing Controlled Rectifiers 
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Figure 14-Compound Source-Rectitier Exciter Employing Shunt Controlled Rectifiers 
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15A-Three-Phase Full-Wave Diode Bridge (Noncontrolled Rectifier) 
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Figure 15B-Three-Phase 



Full-Wave Thyristor Bridge (Controlled Rectifier) 
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Figure l5C-Three-Phase Full 



•Wave Bridge with Diodes and Thyristors (Hybrid Controlled 
Rectifier) 
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